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. $-$ GC Shannon [16,
17] ([12, 14, 15] ).
GC
. GC , “
([4, 5, 12]
). , $$ $-$ ,
$-$ GC .
: .
$-$ , ( 1).









$\mathrm{Y}(t)=X(t)+Z(t)$ , $t\geq 0$ , (1)
. , $X(t),$ $\mathrm{Y}(t),$ $Z(t)$ $t$ , ,
, $Z=\{Z(t)\}$ . .
, , .
$X$ $\theta$ $\mathrm{Y}$ causal .
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, $\theta$ $\sigma-$ $\mathcal{F}(\theta),$ $\{\mathrm{Y}(u);u\leq t\}$ $\sigma-$
$F_{t}(\mathrm{Y}),$ $\{\mathrm{Y}(u);u<t\}$ $\sigma-$ $\mathcal{F}_{t-}(\mathrm{Y})$ . (a 1), (a 2)
.
(a.1) $\theta$ $Z$ .
(a 2) $t$ $X(t)$ $F(\theta)\mathcal{F}_{t-}(Y)$ .
, $-$ ,
. ,
(a 2) $-$ .
. . $\cdot$
, $X(t)$ $\theta$ .
, .
(a 3) $t$ $X(t)$ $F(\theta)$ .
, $X=\{X(t)\}$ $Z$ .
$Z=\{Z(t)\}$ , ,
, ( ) . $Z$
$(\Omega, \beta, P)$ , $Z(t),$ $t\geq 0$ , $L^{2}(\Omega, P)$ $\mathcal{M}(Z)$ ,






$-$ . $-$ GC .
$-$ $\theta$ $(Y)_{0}^{t}=\{\mathrm{Y}(u);0\leq u\leq t\}$
$I_{t}(\theta, \mathrm{Y})=I(\theta, (Y)_{0}^{t})$ . $T(<\infty)$
, $I_{T}(\theta, \mathrm{Y})$ . .
$\theta$ . , $\theta$
, . $0$
. $-$ . , $(\mathrm{Y})_{0}^{t-}=\{\mathrm{Y}(u);0\leq u<t\}$ .
, $[12, 15]$
.
GC (WGC) . WGC
$\dot{B}$ ,
$y(t)=x(t)+\dot{B}(t)$ , $t\geq 0$ ,
. — , WGC
$\mathrm{Y}(t)=\int_{0}^{t}x(u)du+B(t)$ , $t\geq 0$ , (2)
. , $B=\{B(t)\}$ . , $\int_{0}^{\tau_{E}}[x(t)2]dt<\infty$
,
$I_{T}( \theta, Y)=\frac{1}{2}\int_{0}^{\tau_{E}}[|x(t)-X(\wedge t)|2]dt$ (3)
119
[13]. , $x(\wedge t)=E[x(t)|F_{t}(Y)]$ . .$\backslash \cdot$
GC , $Z$ $\dot{B}$
“ ” ( ) . (3)
. , $-$ “ ”
. ,
, . 1









$Z(t)=. \cdot\sum_{=1}^{M}\int^{t}0F_{i}(t, u)dB_{*}(u)+\sum_{=j1k}^{j}\sum_{=1}^{J}F_{j}\epsilon j,k(t)B_{j},k(t)$ . (4)
.
, .






, $\{m_{i}\}$ $m:\gg m:+1$ .
.. (ii) $\{B_{j,k}(t)\}$ :
$B_{j,k}(t)=B_{j,k}1_{I}(jt)$ .
, $B_{j,k}$ , $I_{j}.|\mathrm{h}I_{j}=(t_{j}, T]$ $I_{j}=[t_{j}, T]$
$I_{j+1}$ $\subset I_{j}$ . , $1_{I}(t)$ $f$ .
. $\cdot$ . (iii) $B$. $B_{j,k}$ . . . $\cdot$ . . $\cdot$
(iv). ::
$\mathcal{M}_{t}(Z)=\mathcal{M}_{t}(B)$ , $t\geq 0$ .
, $\mathcal{M}_{t}(B)$ $\{B.(u);u\leq t\}$ $\{B_{j,k}(u);u\leq t\}$ $L^{2}(\Omega, P)$ .
(v) $\{F.(t, u), F_{j,k}(t)\}$ . ..
. $F.(t, u)$
.
$\mathrm{V}\mathrm{o}\mathrm{l}\mathrm{t}\mathrm{e}\mathrm{r}\dot{\mathrm{r}}\mathrm{a}.\text{ }$ ( $t<u$ $F_{*}.(t, u)=0$
) , $t$
$. \cdot\sum_{=1}^{M}\int^{T}0|F.(t, u)|^{2}dm_{i}(u)<\infty$ .





, (4) $M,$ $K_{j},$ $J$ . ,
index $N=\{(i, j, k);i=1, \ldots, M, j=1, \ldots, J, k=1, \ldots, I\mathrm{f}_{j}\}$ . ,
, $\Sigma_{*=1}^{M}.,$ $\Sigma_{jk1}^{J}=1^{\sum^{K_{j}}}=$ $\Sigma_{i},$ $\Sigma_{j,k}$ .
GC (RKHS)
. $Z$ $\Gamma_{Z}(t, S)=E[z(t)Z(s)](0\leq s, t\leq T)$
RKHS $\mathcal{H}\tau(Z)$ . $\Phi(t)$ .
$. \Phi(t)=\sum_{i=1}^{M}\int_{0}^{t}F.(t, u)\varphi*(u)dm:(u)+\sum_{j=1k=1}^{J}\sum^{I}Fj,k(Cjt)\Phi_{j},k(t)$ , $0\leq t\leq T$, (5)
, $\varphi$. $\in L^{2}([0, T], dm.)$ $\Phi_{j,k}(t)$ $\Phi_{j,k}(t)=\Phi j,k1_{I_{j}}(t)$ ( $\Phi_{j,k}$ ).
, RKHS $\mathcal{H}\tau(Z)$
$|| \Phi||_{z,\tau}^{2}=\sum.\cdot\int_{0}T.\sum|\varphi.(t)|^{2}dm:(t)+|j|k\Phi j,k|^{2}<\infty$ (6)
$\Phi$ . . , $\mathcal{H}\tau(Z)$ $||\cdot||z,\tau$ .
GC (1) $X$ , $X(\omega)=\{X(t, \omega);0\leq t\leq T. \}$ 1
RKHS $\mathcal{H}\tau(Z)$ ,
$E[||x||_{\mathrm{z},\tau}2]<\infty$ (7)
. , $X$ ,
[4]. ,
. $X$
$X(t)=. \cdot\sum_{=1}^{M}\int_{0}tF_{i}(t, u)X:(u)dmi(u)+\sum_{j=1}^{J}\sum_{k}^{c_{\mathrm{j}}}I=1F_{j},k(t)xj,k(t)$, $0\leq t\leq T$ , (8)




$Y(t)=. \sum_{1=1}^{M}\int^{t}0tF_{i}(, u)dY_{1(}u)+\sum_{1j=}^{J}\sum_{k}\dot{x}=1jF_{j,k}(t)Y_{j,k}(t)$ , (10)
. ,
$\{$
$\mathrm{Y}.(t)=\int_{0^{X_{i}}}^{t}(u)dm:(u)+B_{i}(t)$ , $i=1,$ $\ldots,$ $M$ ,
$Y_{j,k}(t)=X_{j,k}(t)+B_{j,k}(t)$ , $j=1,$ $\ldots,$ $K,$ $k=1,$ $\ldots,$ $I\zeta_{j}$ . (11)
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. , $\{\mathrm{Y}_{j,k}(t)\}$ .
$\mathrm{Y}_{j,k}(t)=Y_{j,k}1_{I_{j}}.(t)$ , $\mathrm{Y}_{j,k}=X_{j,k}+B_{j,k}$ .
, (11)
. , (11) $\mathrm{G}\mathrm{C}(1)$ WGC . $M+\Sigma_{j=1}^{J}I\mathrm{f}_{j}$
.
$\{$
$\mathrm{Y}(t)=((\mathrm{Y}_{i}(t), \mathrm{Y}j,k(t));(i,j, k)\in N)$ ,
$B(t)=((B_{i}(t), Bj,k(t));(i,j, k)\in N)$ ,
$X(t)=((X_{*}(t), x_{j,k}(t));(i, j, k)\in N)$ ,
(12)
, $X_{i}(t)= \int_{0^{X}1}^{t}(u)dm;(u)$ . WGC (11)
$\mathrm{Y}(t)=X(t)+B(t)$ , $t\geq 0$ , (13)
.
(a 2) (a.2’) , $I_{T}(\theta, \mathrm{Y})$ .
(a 2’) $t$ $X(t)$ $\mathcal{G}_{t-}$ . , $\{\mathcal{G}_{t};t\geq 0\}$ $F(\theta)\mathcal{F}_{t}(Y)\subset \mathcal{G}_{t}$
, $t\leq u_{1}\leq u_{2}$ $B_{:}(u_{2})-B:(u_{1})$ $\mathcal{G}_{t}$ $\sigma-$
.
, $I_{T}(\theta, \mathrm{Y}|\zeta)$ $\zeta$ $\theta$ $(Y)_{0}^{\tau}$ .
1 $Z$ (4) , (a.1) (a.2’)
. $X=\{X(t)\}$ , 1 RKHS $\mathcal{H}\tau(Z)$ (7)
, , $X$ (8) (9) .
, GC (1) .
$I_{T}(\theta, \mathrm{Y})=I_{\tau}(\theta, \mathrm{Y})$
$= \frac{1}{2}.\sum_{*=1}^{M}\int_{0}\tau J(E[|_{X_{\dot{i}}}^{\sim}(u)-X(u)|2]dm_{i}(u)+\sum_{=j1}I\tau(\theta, \mathrm{Y}_{j}^{\mathrm{d}\mathrm{i}\mathrm{s}}|\mathrm{Y}\dot{\iota})^{t}\wedge 0^{j^{-}})$, (14)
,







$= \frac{1}{2}.\cdot\sum_{=1}^{M}\int_{0}\tau.(E[|x_{i}(u)-x\wedge.(u)|^{2}]dm_{i}(u)+j1\sum_{=}^{J}I\tau(\theta, \mathrm{Y}_{j}\mathrm{d}\mathrm{i}\mathrm{s}|Y)^{t_{j}}0)-$ . (15)
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(14) 2 $I_{T}(\theta, Y_{j}^{\mathrm{d}}\mathrm{i}\mathrm{S}|(\mathrm{Y})_{0^{j^{-}}}^{t})$ differential entropy
. (14) .
$\text{ _{ } }$
. , Hitsuda [4] .
(14) 2 .
$Z$ (4) ( 2 ) ,
Hitsuda-Ihara [5] . , $-$
, 1 .
2[5] $Z=\{Z(t)\}$ (4) .
, 1
.
$I_{T}( \theta, \mathrm{Y})=I_{T}(\theta, \mathrm{Y})=\frac{1}{2}\dot{.}\sum_{=1}^{M}\int_{0}\tau(E[|X_{i}(\sim u)-x_{i}\wedge(u)|^{2}]dmiu)$ . (16)
Hitsuda-Ihara [5] $\mathcal{G}_{t}=F(\theta)\tau_{i}(Y)$ , (a 2) ,
. , (a 2’) $\dot{\text{ }}$ , (16)
.




$\mathcal{M}_{t}(\mathrm{Y})=\mathcal{M}_{t}(\mathrm{Y})$ , $t\geq 0$ , (17)
,
$I_{t}(\theta, Y)=I_{t}(\theta, \mathrm{Y})$ , $t\geq 0$ , (18)
.
1 .
1 . $I_{j}(j=1, \ldots, J)$ 1 .
$\mathrm{Y}_{j}^{\mathrm{c}\mathrm{o}\mathrm{n}}=\{(\mathrm{Y}_{1}(t), \ldots, Y_{M}(t));t\in I_{j}\cap I_{j+1}^{\mathrm{C}}\}$ , $j=0,1,$ $\ldots,$ $J$,
. $I_{0}=I_{J}^{c}=+1[0, T]$ . , chain rule







$=\overline{\sum_{j=0}}I(\theta, Y_{j}^{\mathrm{C}\mathrm{O}}\mathrm{n}|\mathrm{Y}_{0^{\mathrm{C}}}\mathrm{o}\mathrm{n}, \ldots, Y^{\mathrm{C}\mathrm{o}\mathrm{n}}, \mathrm{Y}\mathrm{s}, \ldots, \mathrm{Y}_{j})j\mathrm{l}\mathrm{l}\mathrm{d}\mathrm{i}\underline{\mathrm{d}}\mathrm{i}_{\mathrm{S},1}$
$+ \sum_{j=1}^{J}I(\theta,$ $Y_{j}\mathrm{d}\mathrm{i}\mathrm{s}_{1,,,)}Y_{0}\mathrm{C}\mathrm{o}\mathrm{n}\ldots,$$Y_{j}\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{Y}_{1}^{\mathrm{d}\mathrm{i}\underline{\mathrm{d}}\mathrm{i}_{\mathrm{S}}}\mathrm{S}\ldots,$$\mathrm{Y}_{j}1$ . (19)
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. (17)
$\mathcal{F}_{t}(Y)=\mathcal{F}_{t}^{\cdot}(\mathrm{Y})$ , $t\geq 0$ ,
.











$I$( $\theta,$ $\mathrm{Y}_{j}^{\mathrm{C}\mathrm{O}}\mathrm{n}|\mathrm{Y}_{0^{\mathrm{C}}}\mathrm{o}\mathrm{n},$ $\ldots,$ $Yj-\mathrm{l}\mathrm{C}\mathrm{o}\mathrm{n},$ YdliS, $\ldots,$ $Y_{j1}\underline{\mathrm{d}}\mathrm{i}\mathrm{s}$) $= \frac{1}{2}.\cdot\sum_{=1}\int_{t_{j}}^{t}j+1.:ME[|X\sim.(u)-x\wedge(u)|^{2}]dm.\cdot(u)$
.
$\sum_{j=0}^{J}I(\theta, \mathrm{Y}_{j}^{\mathrm{C}\mathrm{O}}\mathrm{n}|Y_{0^{\mathrm{C}}}.\mathrm{o}\mathrm{n}, \ldots, \mathrm{Y}^{\mathrm{C}\mathrm{o}\mathrm{n}}, \mathrm{Y},.., \mathrm{Y})j.\mathrm{l}1\mathrm{d}\mathrm{i}_{\mathrm{S}}.j\underline{\mathrm{d}}\mathrm{i}\mathrm{S}1$
$= \frac{1}{2}\sum_{0j=}^{J}.\cdot\sum_{=1}^{M}\int_{l_{j}}t_{j}+1:E[|x\sim(u)-X_{i}(\wedge u)|2]dm_{i}(u)$
$= \frac{1}{2}\sum_{i=1}^{M}\int^{\tau_{E[|^{\sim}}}0)X_{i}(u)-X.(\wedge..)u|2]dm:(u$ . (20)
.
$I(\theta, \mathrm{Y}_{j}^{\mathrm{d}\mathrm{i}_{\mathrm{S}}}|Y_{0}^{\mathrm{c}}\mathrm{o}\mathrm{n}, \ldots, Yj\mathrm{C}\mathrm{o}\mathrm{n}, Y_{1}\mathrm{d}\mathrm{i}\mathrm{S}, \ldots,\underline{\mathrm{d}}Y)j1=I\mathrm{i}_{\mathrm{S}}\mathrm{d}(\theta, Y|j\mathrm{i}\mathrm{S}(Y)t_{j}0)-$ (21)
. (14) (18), (19), (20), (21) .
3
WGC , , $-$





, $-$ . $\theta$.
$X=\{X(t)\}$ $(\theta, X)$ $A$ . $\mathrm{G}\mathrm{C}(1)$ $A$
$C(A)$




. $\Gamma$ . , $X$
$\mathrm{r}_{x}$
$\Gamma_{X}\in\Gamma$ (23)
. , $(\theta, X)$:. $\cdot$ .$\cdot$ ...’
.. $\cdot$
$A(\Gamma)=$ { $(\theta,$ $x);(\theta,$ $X)$ (a 1), (a 2), (23) }
. $\theta=\{\theta(t)\}$ ( )
, $\dot{X}$
$X(t)=\theta(t)-\zeta(t)$ , $0\leq t\leq T$ , (24)
. $\zeta(\cdot)$ $\mathrm{Y}$ causal . $A(\Gamma)$ ,
$A_{g}(\Gamma)$
$A_{g}(\Gamma)=$ { $(\theta,$ $X)\in A(\Gamma);X$ (24) $(\theta,$ $X,$ $Z)$ }
.
.. , ,
. , $.\text{ }$ $X=\{X(t)\}$ $\overline{X}=\{\overline{X}(t)\}$
$X^{\mathrm{c}_{\sim^{\mathrm{V}}}}\overline{X}0$ .
2 $\mathrm{G}\mathrm{C}(1)$ $X=\{X(t)\}$ 1 (a 2)
. , $\theta^{0}=\{\theta^{0}(t)\}$
$\zeta^{0}=\{\zeta^{0}(t)\}$ . ..






$Y^{0}(t)=X^{0}(t)+Z(t)$ , $0\leq t\leq T$, (25)
GC . ,
$X^{0}(t)=\theta 0(t)-\zeta^{0}(t)$ . (26)
(iii) $\theta^{0}$ $Z=\{Z(t)\}$ .
(iv) $t$ , $\zeta^{0}(t)$ $\mathcal{F}_{t}(\mathrm{Y}^{0})$ .
(v) $(\theta^{0}, \zeta^{0}, Z, Y^{0})$ .









3 ( ) .
1 $\xi_{1},$ $\ldots,$ $\xi_{n},$ $\xi_{1}^{0},$ $\ldots,$ $\xi_{n}^{0}$ , $\mathrm{Y}$ $\mathrm{Y}^{0}$
. $(\xi_{1}^{0}, \ldots, \xi_{n}^{0}, Y^{0})$ $(\xi_{1}, \ldots, \xi_{n}, \mathrm{Y})^{\mathrm{c}\mathrm{o}\mathrm{V}}\sim(\xi_{1}^{0}, \ldots, \xi_{n}^{0}, \mathrm{Y}0)$ .
$h(\xi_{1}, \ldots, \xi n|\mathrm{Y})\leq h(\xi 10, \ldots, \xi_{n}^{0}|\mathrm{Y}0)$ (28)
. , $\mathrm{Y}$ $(\xi_{1}, \ldots, \xi_{n})$ ,
$h(\xi_{1}, \ldots, \xi n.|Y)=-\infty$ .
3 . $C(A(\Gamma))\geq C.(A_{g}(\mathrm{r}))$ ,
$c(A(\Gamma))\leq c(A_{g}(\mathrm{r}))$ (29)
. $\epsilon>0$ , $(\theta, X)\in A(\Gamma)$
$I_{T}(\theta, \mathrm{Y})>C(A(\mathrm{r}))-\epsilon$ (30)
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$\theta$ $X=\{X(t)\}$ . $Y=\{\mathrm{Y}(t)\}$
. 2 , $(\theta, X)$ 2 $(\mathrm{i})$ $-(\mathrm{v}\mathrm{i})$
$\theta^{0}=\{\theta^{0}.(t)\}$ $X^{0}=\{X^{0}(t)\}$ . (ii), (iii), (iv), (vi)
$(\theta^{0}, X^{0})\in A_{g}(\Gamma)$
. $I_{T}(\theta, \mathrm{Y})$ $I_{T}(\theta^{0}, \mathrm{Y}^{0})$ 1
$I \tau(\theta, Y)=\frac{1}{2}\dot{.}\sum_{=1}^{M}\int_{0}T)E[|x_{i}(u)-x\wedge:(u)|^{2}]dmi(u+\sum_{j=1}^{J}I_{T}(\theta, Y_{j}\mathrm{d}\mathrm{i}\mathrm{s}|(\mathrm{Y})_{0}j)l-$ (31)
$I_{T}( \theta^{0}, Y^{0})=\frac{1}{2}\dot{.}\sum_{=1}^{M}\int^{\tau_{E[|\cdot()}}0)X_{*}0u-X_{i}^{0}\wedge(u)|2]dm:(u+\sum_{j=1}^{J}IT(\theta^{0}, Y_{j}0\mathrm{d}\mathrm{i}\mathrm{S}|(\mathrm{Y}^{0})_{0}^{\iota-}j)$ (32)
.
$X^{0}(t)= \sum.\cdot\int_{0}^{t}F_{*}(t, u)X_{*}^{0}.(u)\cdot dm_{i}(u)+\sum_{1j=}^{J}\sum_{k=1}^{I}F_{j}c_{\mathrm{j}},k(t)x_{j,k}^{0}(t)$
. $x_{i}(\sim u)$ $X_{i}(\sim 0u))$ $x_{*}(u)$ $\{\mathrm{Y}(s);s\leq u\}$ $\{Y^{0}(s);s\leq u\})$
2 .
$E[|x:(u)-X_{i()1]}\wedge u2\leq E[|X_{i}(u)-x:(\sim u)|^{2}]$ (33)




$[|X_{1}. (0u. )-x(\sim 0\dot{l}u)|^{2}]=E[|X_{\dot{i}}(u)-x\sim:(u)|2]$ (34)
. (33) (34)






$-\circ$ a6. $\text{ }1$ A $\text{ }$
$h(Y_{j}^{\mathrm{d}\mathrm{i}_{\mathrm{S}}}|(\mathrm{Y})_{0}t_{j}-)\leq h((\mathrm{Y}^{0})^{\mathrm{d}\mathrm{i}\mathrm{o}}j\mathrm{s}_{1}(\mathrm{Y})t0^{j})-$
$\mathrm{X}$




$\sum_{j=1}^{J}I_{T}(\theta, Y\mathrm{j}\mathrm{d}\mathrm{i}_{\mathrm{S}}|(Y)_{0^{\mathrm{j}}}-)\leq t\sum^{f}I\tau(\theta^{0}, (Y^{0})j\mathrm{d}\mathrm{i}\mathrm{s}_{|(Y^{0}}j=1)_{0^{j}}^{t-})$ (37)
. (31), (32), (35), (37)
$I_{T}(\theta, Y)\leq I\tau(\theta 0, \mathrm{Y}^{0})$
. , (30) ,
$C(A(\mathrm{r}))-\epsilon<I_{T}(\theta^{00}, Y)\leq c(A_{\mathit{9}}(\tau))$





$c_{NF}(A(\mathrm{r}))=\mathrm{S}\mathrm{U}\mathrm{P}x${ $I\tau(X,$ $\mathrm{Y});x$ $Z$ (23) }
.
4 GC (1) , (23) ,
$C(A(\Gamma))$ $C_{NF}(A(\Gamma))$
$C_{NF}(A(\mathrm{r}))\leq c(A(\Gamma))\leq 2C_{N}F(A(\Gamma))$ (38)
. 2 .
Pinsker (1968) , Cover-Pombra [1]
. “2” $[8, 9]$ .




5GC (1) , $Z^{\mathrm{C}}\sim\tilde{Z}\mathrm{o}\mathrm{v}$ $\tilde{Z}=\{\tilde{Z}(t)\}$
$\tilde{Y}(t)=X(t)+\tilde{Z}(t)$ , $t\geq 0$ (39)
. (23) (39) $\tilde{C}(A(\Gamma))$ .
$C(A(\mathrm{r}))\leq\tilde{c}(A(p))\leq C(A(\mathrm{r}))+D(\tilde{z}_{0}^{\tau}||Z_{0}^{T})$






. (i) $R$ $C$
, $R$ . , (ii) $R$ $C$ ,
$R$ . .
$T<\infty$ $W^{(T)}$ $Z^{(T)}$ , , $W^{(T)}$ $Z^{(T)}$
, $W=\{W(i);t\geq 0\}$ .
. $X^{(T)}$ 1 RKHS $\mathcal{H}\tau(W)$ ,
$E[||X||_{W}^{2},\tau]\leq T\rho^{2}$ (40)
. $\rho>0$ . (40) (cf. (23)) ,
$A^{T}(\rho)$ , $c^{T}(\rho)=C(A^{\tau}|(\beta))$ .
, .
$\lim_{Tarrow\infty}\frac{1}{T}E[||x||_{W}2,]T\leq\rho^{2}$ (41)
. $\theta$ $X=\{X(t);0\leq t<\infty\}$ $(\theta, X)$
$\overline{A}(\rho)$ .
$\overline{A}(\rho)=$ { $(\theta,$ $X);(\theta,$ $X)$ (a.1), (a.2), (41) }
. GC (1) $\overline{C}(\rho)$
$\overline{C}(\rho)=\sup\lim_{Tarrow}\inf_{\infty}\frac{1}{T}IT(\theta, Y)$ (42)
. $(\theta, X)\in\overline{A}(\rho)$ .
$P( \theta^{(\tau)}=m)=\frac{1}{M^{(T)}’}$ $m=1,$ $\ldots M^{(T)})’$ . (43)
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$\theta^{(T)}$ , $M^{(T)}>0$ . $\theta^{(T)}$
, $X^{(T)}$ . $(\theta^{(\tau)}, X^{(\tau}))$
$Y^{(T)}$ $\theta^{(T)}\wedge$ . $R>0$ ,
$M^{(T)}=[e^{RT}]$ ( $[x]$ $x$ ) (43) $\backslash \grave{\grave{\grave{/}}}\theta^{(T)}$




, [11] . ,
.
6 (41) GC (1) $C^{T}(\rho)$
$\lim_{\tauarrow\infty}\frac{1}{T^{2}}cT(\rho)=0$
. , $R<\overline{C}(\rho)$ $\rho$ $\overline{C}(\rho)$
$R$ . , $R$ $R\leq\overline{C}(\rho)$ .
Appendix 2
2 ..
, $\mathrm{G}\mathrm{C}(1)$ WGC . $X^{0}$ $(X^{0}, B)^{\mathrm{C}\mathrm{O}}\sim^{\mathrm{v}}$
(X, $B$ ) .
$\mathrm{Y}^{0}=X^{0}+B$ (44)
. $B$ $\Theta^{0}$ Volterra $K$
$\mathrm{Y}^{0}=(^{0_{-K}0}\mathrm{Y})+B$ (45)
. $L$ $K$ , (44), (45)
$\Theta^{0}=(I+K)(X^{0}+B)-B=(I+K)(X^{0}-LB)$ (46)
. $\Theta^{0}$ $B$ , ,
. Volterra $L$ $X^{0}-LB$ $B$ , $^{0}$
(46) . . .
, Volterra , $LB,$ $LX^{0}$
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.
, $\cdot$ Volterra .
$(L^{\iota}.\cdot(t, u),$ $L^{m}\dot{.},n(t),$ $L^{\iota}(j,kt, u),$ $L_{j}^{m},k’ n(t))$ , $t,$ $u\in[0, T]$ ,
$(i, l=1, \ldots, M, j, m=1, \ldots, J, k=1, \ldots J\mathrm{f}_{j}, n=1, \ldots, I\mathrm{f}_{m})$ (L. $1$ ) $-(L.4)$
Volterra . , , $\Sigma_{:},$ $\Sigma_{l}$ $\{1, \ldots, M\}$ , $\Sigma_{j,k}$ ,
$\Sigma_{m,n}$ $\{(j, k);j=1, \ldots, J, k=1, \ldots, I_{1_{j}’}\}$ .




$L_{j,k}^{l}(u)$ , if $t\in I_{j}$ and $u\not\in I_{J}$





$Z$ RKHS $\mathcal{H}\tau(Z)$ Volterra $(L_{i}^{lm,n}, L_{i}, L_{j,k}^{\iota m_{k}}, L_{j},’ n)$ Volterra
$L$
$\Psi=L\Phi$
. $\Phi\in \mathcal{H}\tau(Z)$ (5) , $\Psi$
V $(t)= \sum_{i}\int_{0}^{t}F_{i}(t, u)\psi_{i}(u)dmi(u)+\sum_{j_{1}k}F_{j,k}(t)\Psi_{j,k}(t)$
.
$\psi.(t)=\sum_{l}\int_{0}TuL_{i}\iota(t,)\varphi\iota\backslash (u)dm_{\iota}(u)+\sum_{m,n}L^{m}.\cdot’ n(t)\Phi_{m,n}(t)$,




2 $L$ $\mathcal{H}\tau(Z)$ Volterra . ,
$(I+K)(I+L)=J$
$\mathcal{H}_{T}(Z)$ Volterra $I\iota’$’ . $I$ $\mathcal{H}_{T}(Z)$ .
$K$ $L$ .
(12) $B=\{B(t)\},$ $X=\{_{\backslash }X(t)\},$ $\mathrm{Y}=\{Y(t)\}$ ,
$L[B]=\{L[B](t)\},$ $L[X]=\{L[X](t)\},$ $L[\mathrm{Y}]=\{L[\mathrm{Y}](t)\}$ . ,
$L[B](t)\equiv((W_{i}(t), Wj,k(t));(i, j, k)\in N)$
$\{$
$W.(t)= \Sigma_{l}\int_{0}^{T}L^{\iota}.\cdot(t, u)dB_{l}(u)+\Sigma_{m,n}L_{\mathfrak{i}}^{m,n}(t)B_{m,n}(t)$ ,
$W_{j,k}(t)= \Sigma_{\iota}\int_{0j}^{\tau l}L,(k)t,$$udB_{l}(u)+\Sigma_{m,nj,k}L^{m,n}(t)B_{m,n}(t)$ . (47)
. $L[X](t)\equiv(V_{i}(t), Vj,k(t);(i, j, k)\in N)$
$\{$
$V_{i}(t)= \Sigma_{\iota}\int_{0^{T\iota}}L.\cdot(t, u)Xl(u)dml(u)+\Sigma_{m,n}L^{m}.\cdot’ n(t)x(m,n)t$ ,




3 $X=\{X(t)\}$ (8) . $[0, T]$
$\text{ }$ signed measures $Q!.(t, \cdot)\text{ }Q_{j}^{\iota_{k}},(t, \cdot)\text{ }$
$Q_{i}^{l}(t, A)=E[x:(t) \int_{A}dB_{l}(u)]$ , $Q_{j,k}^{l}(t, A)=E[X_{j,k}(t) \int_{A}dB\iota(u)]$ ,
. , $i,$ $j,$ $k,$ $l$ $t\in[0, T]$ , $Q_{i}^{l}(t, \cdot)$ $Q_{j}^{\iota_{k}},(t, \cdot)$
$m\iota$ .
$L_{\dot{\iota}}^{l}(t, u),$ $L_{1}^{m,n}.(t),$ $L_{j,k}^{l}(t, u),$ $L_{j,k}^{m,n}(t)$
$\{$
$L_{*}^{l}.(t, u)= \frac{dQ_{*}^{l}(t,\cdot)}{dm_{l}}(u)$ ,
$L_{i}^{m,n}(t)=E[x:(t)B(m,nt)]$ ,




$E[x.(t) \int_{0}^{T}f(u)dB_{l}(u)]=\int_{0}^{T}L_{i(t,)}\iota uf(u)dm\iota(u)$ , $f.\cdot\in L^{2}([0, T], dm. l)$ , (49)
. , .
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4 $(L!.(t, u),$ $L_{*}^{m,n}.(t),$ $L_{j,k}^{l}(t, u),$ $L_{j,k}^{m,n}(t))$ (48) , 2
(i), (ii) .
(i) (L.1) $-(\mathrm{L}.4)$ .
(ii) $t,$ $s$ $x_{i}(t)-W.(t),$ $X_{j,k}(t)-Wj,k(t)$ $B(s)$ .
$(t),$ $W_{j,k}(t)$ (47) .
, 2 .
2 . $X^{0}=\{X^{0}(t)\},$ $X^{0}(t)=((X^{0}(t), X_{j}^{0},(kt));(i, j, k)\cdot\in N)$
$(X^{0}, z)$ $(x^{0}, z)^{\mathrm{c}\mathrm{o}\mathrm{v}}\sim(X, Z)$ . $L$
(48) $\mathcal{H}_{T}(Z)$ Volterra , $I\zeta$ $L$







$\theta^{0}(t)=\sum_{i}\int_{0}^{t}F.(t, u)\theta_{i(}^{0}u)dm_{i}(u)+\sum_{j,k}F_{j,k}(t)\theta_{j,k}0(t)$ , $0\leq t\leq T$,
. $\zeta_{i}^{0}(t)$ $\zeta_{j,k}^{0}(t)$ $K[\mathrm{Y}^{0}](t)$ $i,$ $(j, k)$ , $\zeta^{0}=\{\zeta^{0}(t)\}$
$\zeta^{0}(t)=\sum\dot{.}\int_{0}^{t}F_{i}(t, u)\zeta_{i}^{0}(u)dmi(u)+\sum_{j,k}F_{j,k}(t)\zeta_{j,k}0(t)$ , $0\leq t\leq T$ ,
. $(\mathrm{i}\mathrm{v})$ $-(\mathrm{v}\mathrm{i})$ . (51) (52) (26) (25)
. 4 (n) , $t,$ $s$ $X^{0}(d)-L[B](i)$
$B(s)$ . (v) (50) , $\Theta^{0}=\{\Theta^{0}(t)\}$ ,
$\theta^{0}=\{\theta^{0}(t)\}$ $B=\{B(t)\}$
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